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ABSTRACT 

In a previous study, the benefits of matching 
instruction with students 1 , needs were examined. Three personality 
variables were used for the purpose of matching: Maslowian need 
level; locus of control; and cognitive style. This study used the 
ninth-grade physical science students (N=301) participating in the 
previous study to (1) examine differences in the cognitive and 
affective entry characteristics of students expressing different 
Maslowian needs and (2) to determine the effects of teaching a 3-week 
unit of instruction using a strategy designed to meet the locus of 
control and cognitive style needs of students whose physiological and 
safety needs had not been accommodated. Results show: significant 
differences in the cognitive and affective entry characteristics of 
students of differing need levels; students differed in their 
attitudes toward science in general and their prior knowledge of 
physical science; and matching was not beneficial for students 
primarily concerned with fullfillment of low needs. In addition, 
differences in achievement (not attitude) were found to be dependent 
upon the extent of matching. These and other results are discussed in 
terms of the matching modal of instruction and the desire to design 
instruction to accommodate the diversity of student needs in 
secondary school physical science courses. (Author/JN) 
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Attitude and Achievement in Ninth Grade Physical' Science of 
Low Need Level Students: A Reexamination of the Matching Hypothesis 



The matching hypothesis wa3 the focus of an investigation conducted vith students enrolled 
• n ninth grade physical science classes in a small urban school district i n central Texas. The 
results of the study, reported at the 1 983 NARST meeting held in Dallas., Texas, indicated that 
designing instruction to meet psychological Joe us of control, and cognitive style needs oroduced 
limited benefits. Unexpected, however, was the finding in the experimental school that more 
♦nan half of the 30 1 physical science students who constituted the sample expressed pri mary 
psychological needs classified 33 maintenance. For these students basic physiological and safety 
needs had not been satisfied. Possessing characteristics that were inconsistent with the 
underlying assumptions, these students were dropped from the. study, leaving only those students v 
who expressed primary needs for love and b -hying, esteem, and higher. 

Purpose 

This study involved an examination of the cognitive and affective entry characteristics of 
ninth grade physical science students and the benefits of matching. More specifically, the study 
nought to address two basic questions that emerged from a previous investigation of "The Effects 
of Mate hi rig I nst ructions! Strategy 'With Selected Student Characteristics on Hi nth Grade 
Phijsica' Science Students' Attitudes and Achievement"(Trout and Crawley, in press). The two 
questions addressed in this study ^ere. 

! . Are thei r differences i n the cognitive and affective entry characteristics of nhysical 

' science students who express different Maslowian needs? 
i. What 3re the effects of teachi nn a three veek unit of i nstruction usi ng a strategy 
designed to meet the locus of control and cognitive style needs of students whose 
physiological ands3fety needs have not been accomodated? 

fhen re ticai Basis 

The ? + udy explored the benefits of matching instruction with the needs of students enrolled 
in nmth grade physical science using a social learning theory paradigm( Rotter , Chance, and 
-•Vre- . 1 ??2 and Potter, 1 980). According to social learning theory, a behavior is made more 
probable by increasing both the expectancy that the behavior will result in reinforcement and 
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the value of the anticipated reinforcement, vi thin the context of the situation in which the 
desired behavior is to occur. Generalised expectancies regarding potential reinforce merits is a 
construct postulated by Rotter in terms of the variable locus of control. Persons who feel 
entirely responsible for the reinforcements they receive are said to have an internal locus of 
control ; those persons who feel their reinforcements are under the control of others or occur 
by chance are said to have an external locus of control . Val ue is derived from the role of the 
expected rei nforcement i n need gratification. Individual on a given need level , accordi ng to 
Maslow's( 1 976) need hierarchy, should value reinforcement* which satisfy that particular 
need more than rei nforcement3 which gratify other, less strongl y felt need3. The context of a 
.-•ituation is psychological in nature , dependent upon a person's perception of a situation and the 
ability to disti nguish behavioral cues from the surroundi ng, a construct that has come to be 
called field independe rice /dependence. Field independent persons can easily differentiate among 
selected elements of the perceptual field, while field dependent persons cannot. 

Three theoretical constructs of social learning theory are thus considered as personality 
c he r« ten sties which can be measured for i ndividual students. Furthermore, each of these 
characteristics has educational implications which allow for its accomodation through 
i instructional practices. The assumed additive nature of thesethfee characteristics alTows for 
the formulation of an instructional model, through which desi red educational outcomes, attitudes 
and achievement , should be enhanced by matching students with instruction designed to 
complement their individual differences, in this study a particular combination of personality 
coaraotensties or associated learning needs. 

Matching varied from completed. e., matching on all three variables) to i ncompleteli e , 
m-itc.hi ng on none of the variables) . Given the additive nature of the matchi ng model under 
im/ei ligation, trie more complete the match is between student needs and instructional 
characteristics the greater should be the enhancement of educational outcomes, name! gr attitude 
and at hi eve merit. 

r he design of this investigation was quasi -experimental with aspects of action-oriented 
r*e-.ea»\h Stuoents remained in intact class groups, rendering true randomisation impossible. 
■ s, nile tmned observers were used to ensure the construct validity of the instructional strategy, 
<■.)]} .-.M'-'V-oi ever the implementation of the strategy was lacking 
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Procedures 

A brief description is provided of the procedures followed in the initial study; additional 
detail.'? can be found in the study by Trout and Cr*wley(in press). Two high schools were 
selected for t-he study. One high school was randomly selected to serve as the expert mental . 
school, the ether. serve..! as. the control school for purposes of testing the representativeness of 
students in the experimental school* Physical science teachers from both 3Chool3 participated in 
trai ni ng sessions. Teachers i n the expert mental schooi were trai ned to use an i nstr uctional 
strategy designed to complement the learning needs of students v/ith a particular combination of 
personality characteristics- -the need for love and belongi ng, an external locus of control , and a 
field dependent cognitive style. Teachers in the control group, on the other hand, were provided 
with training designed to improve their general presentational styles, without regard for the 
personalities of the students in their classes. Students in the two schools were taught a series of 
physical science topics chosen by the participating teachers from the district's curriculum 
guide- 
Personality characteristics were deter mi ned us1 ng well established, commercially 
■ avariafotettratr uments: - -Maslowren need' level-was assessed ust no~ttie" Negd' ^tfefiarctto TrScatg --itr 
developed bij Lollar and Smits( 1 979). The No* .cki -Strickland Locus of Control Scale for 
-hildre n( Nowicki and Strickland, 1973) vas used to measure locu3 of control . Cognitive style 
vas assessed using the Group Embedded Fi g ures Test (Wit kin. Oltman, Raskin, and Karp, 1 971 ). 
Attitudes toward science class , science' i n general , science i nstruction, and the science teacher 
vere measured using the semantic differential technique. Achievement was measured using a 
tes* designed specifically for the study. Reliability and validity i nformation on all instruments 
has been re ported (Trout and Crawley, in press). 

The study commenced with a series of tests to assess students' personality characteristics, 
followed by attitude and achievement pretests. A treatment period of 2 1 class days then followed 
in experimental and control schools. The study concluded with a series of attitude and 
achievement posttests. Once the representativeness of students i n the experimental school was 
established on cognitive and affective measures, the control school was no longer used. The 
design of the study provided natural control groups, according to levels of compatibility, within 
the experimental school for purposes of. testing the benefits of matching. 

Data were i nitiall y anal yzed for student? 1 n the experi mental school whose pri mar y need 
was one of two level3, love and belonging or esteem. Of the 301 students in the experimental 
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school, 1 91 students were excluded from subsequent analyses, 25 due to incomplete data 3nd 
1 66 due to thai r loy levels of Maalowien need. Thus all students for whom data vere used i n the 
original study(n=l 10) could be classified into one of eight possible cells. formed by three 
independent variables of two levels each. The treatment consisted of instruction using 
cooperative grouping, task -independent rewards and lessons in which social content and factual 
material were stressed. Results showed matching to be an effective means of improvi rig attitude 
toward science but not achievement or attitude toward science class, 3cience instruction, or the. 
science teacher. 

The present study examined the entry characteristics of the 301 students in the 
experimental school and the benefits of matching for the 1 66 students excluded from the initial 
study. Students who have unsatisfied physiological and safety needs constituted over half of the 
students i n the origi nal rnatchi ng i nvestigation. Differences i n the cognitive and affective entry 
characteristics of all students ,- grouped according to primary need level , were tested using 
A NOVA procedures. Next, the effects of matching were tested for low need level students usi ng 
ANCOVA procedures, with levels of compatibiltiy(0, 1 , or 2) between instruction and students 
characteristicsO .e., cognitive style and locus of control) servi ng as the i ndependent variable and 

----adf u*t<^ postf^t--^ as the -dependent- -. ' 

variables 



Re>um. 

Significant differences were found in the cognitive and affective entry characteristics of 
^'jdenM: with different Maslowian needs. In particular, students differed in their attitudes 
toward science i n general ( p<..0 1 ) . Students pri manly concerned with fulfilli ng growth 
needs 1 ; >ove and belonging, esteem, and higher.) expressed a more positive attitude toward science 
in general than did their counterparts who were primarily concerned with maintenance 
needs'! physiological and safety) Furthermore, students differed in their prior knowledge of the 
Physical science topics'' p< 05). Students primarily concerned with the fulfillment of love and 
belonging needs registered lower levels of prior knowledge of the physical science topics taught 
during the investigation than did their peers who expressed primary concern with the. 
fulfillment of physiological . safety, esteem, or higher level needs. 

Matching did not prove to be beneficial for students primarily concerned with the 
•■J "i*'ili merit of N jjhysioiogicel and safety needs Using an instructional strategy designed to 
accomodate a field dependent cognitive style, an external locus of control., and a need for love and 
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belonging did not enhance attitudes on any of the outcomes addressed in the study, even though a 
majority of the students were found to be field dependent and external in their locus of control . 
Matching did produce achievement differences according to the level of compati biltig( p< 0 1 ). 
Unfortunately, matching had a deleterious effect on students' achievement. Students who were 
completely incompatible with the treat ment(i.e., field independent, internal locus of control) 
outperformed students who were completely compatible with the instructional strategyO.e., 
field dependent, external locus of control). 

im plications 

The results of this study i ndicate that matchi ng is i ndeed a complex process, and the 
variables which might prove useful for matching purposes are not at all obvious. Whether 
externally or self imposed, the desire of teachers of introductory physical science courses to 
design instruction in such 3 manner as to meet the varied -personality- related learning needs of 
most , if not all students, is well intentioned perhaps but most likely produces limited results. 
Little, it' any, support is provi-Jed in thi3 3tudy for such well-intentioned efforts. 
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